Activating (P253R, C278F) and dominant negative mutations of FGFR2: differential effects on calvarial bone cell proliferation, differentiation, and mineralization.
Various activating mutations of FgfR2 have been linked to a number of craniosynostosis syndromes, suggesting that FGFR2-mediated signaling plays significant roles in intramembranous bone formation. To define (i) the roles of FGFR2-mediated signaling in osteogenesis and (ii) bone cell functions affected by abnormal signaling induced by craniosynostosis mutations, chicken calvarial osteoblasts were infected with replication competent avian sarcoma viruses expressing FgfR2 with dominant negative (DN), P253R (Apert), or C278F (Pfeiffer and Crouzon) mutation. Analyses of the infected osteoblasts revealed that attenuated FGF/FGFR signaling by DN-FgfR2 resulted in a decrease in cell proliferation and accelerated mineralization. In contrast, the C278F mutation, which causes ligand-independent activation of the receptor, significantly stimulated cell proliferation and inhibited mineralization. Interestingly, the P253R mutation, which does not cause ligand-independent activation of the receptor, showed a weaker mitogenic effect than the C278F mutation and did not inhibit mineralization. Gene expression analysis also revealed diverse effects of C278F and P253R mutations on expression of several osteogenic genes. Based on these results, we conclude that one of the major functions of FGFR2 is to mediate mitogenic signals in osteoblasts and that distinctively different cellular mechanisms underlie the pathogenesis of craniosynostosis phenotypes resulting from P253R and C278F mutations of the FGFR2 gene.